Rheum palmatum extract exerts anti-hepatocellular carcinoma effects by inhibiting signal transducer and activator of transcription 3 signaling.
Hepatocellular carcinoma (HCC) is among the most common malignancies. Signal transducer and activator of transcription 3 (STAT3), with abnormal expression and constitutive activation, has been reported to promote proliferation, metastasis, survival and angiogenesis of HCC cells. Rheum palmatum (RP), a traditional Chinese medicinal herb, exhibited tumor-suppressing effects in multiple human cancers, but its potential functions in HCC remain unexplored. This study aimed to examine the involvement of STAT3 signaling in the anti-HCC effects of RP extract. SMMC-7721 and HepG2 HCC cell lines were treated with RP extract for 24 h, and then viability, migration, and invasion of HCC cells and angiogenesis of human umbilical vein endothelial cells (HUVECs) were analyzed using MTS, wound-healing, Transwell invasion and tube formation assays, respectively. Western blotting and immunohistochemistry (IHC) were used to examine the activation of key molecules in STAT3 signaling, including STAT3, JAK2, and Src. Additionally, we explored the in vivo antitumor effects of RP extract in a xenograft tumor nude mouse model of HCC. The result showed that RP extract reduced viability, migration, and invasion of SMMC-7721 and HepG2 cells and angiogenesis of HUVECs. It suppressed the phosphorylation of STAT3 and its upstream kinases including JAK2 and Src. In addition, RP extract treatment downregulated STAT3 target genes, including survivin, Bcl-xL, Mcl-1, Bcl-2, MMP-2, MMP-9, Cyclin D1, CDK4, c-Myc, and VEGF-C. Furthermore, RP extract suppressed the xenograft tumor growth and activation of STAT3 in xenograft tumor mice. Collectively, the results showed that RP extract prevented HCC progression by inhibiting STAT3, and might be useful for the treatment of HCC.